Background and aim of the study: The birth path is affected by a fragmentation in the patient care process, creating a discontinuity of this last one. The pregnant woman has to interface with many professionals, both during the pregnancy, the childbirth and the puerperium. However, during the last ten years, there has been an increasing of the pregnancy care operated by the midwife, who is considered to be the operator with the right competences, who can take care of every pregnancy and may avail herself of other professionals' contributions in order to improve the outcomes of maternal and neonatal health. Aim: To verify whether there are proofs of effectiveness that support the caseload midwifery care model, and if it is possible to apply this model in the birth path in Italy. Methods: A revision of literature has been done using some search engine (Google, Bing) and specific databases (MEDLINE, CINAHL, Embase, Home -ClinicalTrials.gov). There has also been a consultation of the Italian regulations, the national guidelines and the recommendations of WHO. Results: The search string, properly adapted to the three databases, has given the following results: MEDLINE 64 articles, CINAHL 94 articles, Embase 88 articles. From this selection, 14 articles have been extracted: 1 systematic review, 3 controlled random trial, 7 observational studies, 3 qualitative studies. Conclusions: The caseload midwifery care seems to be an effective and reliable organisational/caring method. It responds to the criterions of quality and security, to the needs of women not only during the pregnancy but also during the post-partum phase. For these reasons, it seems very useful also for the birth path in the Italian reality. (www.actabiomedica.it)
Introduction
The World Health Organization has identified the improvement of the quality of life of the mother and child as one of the world-wide priority health objectives. It recommends that assistance at the birth path guarantees to mother and child in perfect health with the level of care as low as possible compatible with safety (1) . In the last ten years there has been a growing appreciation of pregnancy assistance by the midwife, as the professional who possesses the best skills (2) to assist pregnancy, childbirth, the puerperium and the low risk newborn. The midwife's professional work also makes use of the contribution of other professionals to improve both maternal and neonatal health outcomes. In fact, the identification of a pathological condition requires the intervention of the physician as a consultant. It is therefore necessary that good communication and interaction between midwife and physician be established, to schedule an assistance plan (3) .
The recent popularity of the care model based on therapeutic continuity has raised some questions regarding the reliability of the midwifery led model, which, according to the indications of the National Committee of the birth path (4) , should guarantee quality and safety criteria and improve continuity of care, alongside traditional care models. The National Birth Program Committee has in fact forwarded to the different regions the Guidelines (5) (6) for definition and organization of autonomous assistance by midwives to low-risk pregnancies (7) . Then the Committee that supports the Regions in the construction of the new network of birth points has promoted organizational guidelines for the provision of care models for low risk women with pregnancy, childbirth and puerperium.
An excellent example is the one given by the Emilia Romagna Region which recognizes the autonomy of the midwife for taking charge of pregnant women at low risk and post-birth. The resolution of the regional council of the Emilia Romagna Region (8) recognizes in fact that the midwife can take charge of pregnancy, childbirth and puerperium at low risk as a competent professionals and guarantor of the promotion and respect of physiology.
Even the Objective Maternal-Child Project (3) sees in family counselling centres and in midwives a central role for the management of the physiological pregnant woman. Also the agreement signed by the Health Ministry in 2010 between the Government, the Regions and the autonomous provinces of Trento and Bolzano on the document concerning "Guidelines for the promotion and improvement of quality, safety and appropriateness of welfare interventions in the path birth and for the reduction of caesarean section "gave the start to an appropriate reorganization of the network of birth points (5) .
A year later, Guidelines are produced for assistance with physiological pregnancy (6) , which, in addition to giving important information to women and professionals about the most appropriate treatments in distinct circumstances during pregnancy, specifically considers the organization of care with an assessment of the effectiveness of continuity. Haggerty and Coll. (9) summarize the continuity reported in the literature in three levels: the continuity of information (physical and emotional anamnesis must be available and known to all operators), the continuity of care (consistency of care), the relational continuity (knowing who assist, not changing operators over time, ensuring that there are not too many people present).
The emphasis is therefore placed on the continuity of care linked to health outcomes, maternal satisfaction and the reduction of the use of medical procedures, such as epidural, induction / acceleration of labor, episiotomy and neonatal resuscitation. This perspective therefore promotes organizational and welfare models in which pregnancy, childbirth and puerperium and low-risk newborns are managed independently by obstetric personnel, also because that the birth event is, in most cases, physiological, In Italy, these organizational models, already present in some Regions, are in reality very limited and implemented with fragmented methods. In particular, if in some healthcare companies' areas with complete management of the midwife can be found, within the operative obstetrics units, these organizational models are nevertheless affected by a limited continuity of care so that women are assisted at the end of the pregnancy and they take advantage of the midwife limitedly to the moment of the birth and to the days of admission to the hospital. Home puerperium is sometimes not really expected. It follows that the birth path is affected by a fragmentation in the assistance process, creating a welfare discontinuity. The pregnant woman finds herself interfacing with various professionals both during pregnancy, childbirth and the puerperium.
This can also be attributed to the fact that in Italy, during the last decades, a clinical/organisational model has been promoted. It is mainly based on the contrast of low-risk factors and on the technological approach to obstetric pathology. This model, while positively influenced the rate of morbidity and maternal infant mortality, over time has determined an approach sometimes excessively medicalized to the birth path.
The international scene is more varied. In many industrialized countries, midwives are considered to all effects the figures of reference for pregnant women (midwifery-led care model), while in other countries, it is the gynaecologists who hold the responsibility for assistance (medical-led care model). In other cases, finally, the responsibility for assistance is shared between these professionals (shared care model). The countries that have more than others implemented the midwifery-led care model are Canada (10), Australia (11) , United Kingdom and Sweden (12) , Netherlands and Norway (13) , and Denmark (14) .
This model can be explicated through the case loading or the midwives' team. The case loading is based on the fact that a midwife takes care of a defined number of pregnancies per year; a group of clients that will be followed during all the pregnancy and even during the delivery and the puerperium. In order to organize rest periods and the absences for the holidays, this midwife will be exchanging with a substitute. The caseload midwifery care model has been theorized and promoted by Gaskin (15) also, who reported the obstetrics and the home births to the forefront of modern society. For what concerns the team organization, a midwife takes care of a determined woman's health, even if another midwife of the team takes care of the woman anyway. Generally, teams are composed of five or six midwifes, as described from Dawson and Coll. (16) . It is evident that this model is not only focused on the caring process based on the obstetric risk, but also on the continuity of patient care understood as a continuum of delivery and support throughout the birth path.
Aims
The purpose of this study was to explore the skills of the continuity care of patient operated by the midwife and to research the evidences that support such model.
In particular, the aim was to verify whether there are efficacy trials that support the caseload midwifery care model. The questions that have guided this work are the following: Is the midwifery-led care model a safe caring model based on the evidences? Is the continuity of care provided by the midwife during pregnancy and childbirth as safe as the one provided by physicians or multi-professional teams? Is it therefore possible to propose its implementation in the obstetric units in Italy?
The second aim was to explore evidence of customer satisfaction with the midwifery-led care model, and to verify also the satisfaction from the midwives who are part of a midwifery-led care model, in terms of job satisfaction and of a good balance between private and professional life.
Method
In order to answer the research questions, a literature review was carried out by means of a strategy to find evidence of the effectiveness of a project managed independently by midwives, on a care model for pregnancy, delivery, puerperium and low-risk infants.
It was chosen to use some search engines (Google, Bing), specific databases (MEDLINE, CINAHL, Embase), and a database dedicated to clinic trials (Home -ClinicalTrials.gov).
A search string containing the following terms and limits was generated: ("Midwifery" [Mesh] AND "Continuity of Patient Care" [Mesh] OR Midwifery Led Model.
Research focused on the most recent publications (from 2016 to the end of 2018). It was decided to set the starting point of the time limits of the research to 2016 as it dates back to that year a Cochrane review of Sandall and Coll. titled "Midwife-led continuity models versus other models of care for childbearing women" (11) .
The search string, appropriately adapted to the three databases used, has given the following results: MEDLINE 64 articles, CINAHL 94 articles, Embase 88 articles.
The difference in the number of the results resides, particularly for CINAHL, in the inclusion of editorials, articles or publications produced by Professional Association, business organisation, not indexed newspaper articles or brochures dedicated to the patients or to the sanitary operators. The inclusion criterions of the publications have been the following: systematic revisions, observational and/or experimental studies, qualitative studies concerning the patients' and/or the operators' satisfaction, descriptive and transversal studies. The exclusion criterions of the publications have been the following: case report, studies made in developing countries or in rural realities.
As a result, priority has been given to experimental studies and systematic reviews, while studies in countries where socioeconomic resources are modest have been excluded, because the organisation of case-loads is completely different and the results of the intervention can be distorted by disadvantaged sanitary conditions. The editorial articles, the announcements of the business organizations and the case reports, even if interesting, do not give a measurable result, and for that reason they were not chosen. Even the articles lacking in abstracts were discarded. From the initial selection were then included in the review 14 articles of which: 1 systematic review, 3 randomised controlled trials, 7 observational studies, 3 qualitative studies. 
Results
Of the 14 studies selected, two deserve special attention in addition to the previously mentioned study by Sandall J and Coll. (11) and by Wernham and Coll. (17) because they directly address the health outcomes of patients and infants that have been followed by Midwife-led continuity models. The remaining articles propose qualitative and quantitative studies of the ledcare midwifery versus other models, perceived from the customers or the midwives, or studies on the organizational modalities of the caseload. The systematic review of "Midwife-led continuity models versus other models of care for childbearing women" by Sandall and Coll. (11) provides an exhaustive summary of the best clinical situation available, comparing different welfare models. The first concerns assistance based on midwifery, which deals with the planning, organization and delivery of assistance to the pregnancy from the initial visit to the postnatal period with medical staff advice when appropriate. This is the care model in teams, where women are followed by a group of midwives (usually 6 or 7) who can alternate with each other. A woman may receive assistance during pregnancy, during childbirth and after childbirth from different midwives. The second model takes into account the assistance offered by a gynecologist obstetrician during the pregnancy and the birth (not necessarily the same professional), while nurses and midwives take care of intra-partum and postnatal patient care under medical supervision. The third examines the assistance provided by the general practitioner, who refers to the obstetrician if necessary. Nurses and midwives involved in intra-partum care and immediately after childbirth have no power of decision and a physician is present at the time of childbirth. In shared care, responsibility for the organization and delivery of care, from initial to post-partum visit, is shared among several health professionals. The revision consists of 15 randomized controlled trials (n= 17674 women), carried out in Australia, Canada, Ireland, United Kingdom, so within systems of health assistance financed by public money. It summarized in a critical way the studies on the efficacy of the model of continuous assistance offered by midwives (in caseload or in team) compared with standard models. Within the primary outcomes we can observe a minor frequen-cy of regional analgesia (epidural/ spinal analgesia): 14 trials, n=17674; related risk (RR): 0.85; usually defined as 95% confidence interval (RC 95%): 0.78, 0.92; operative vaginal delivery (forceps/ vacuum): 13 trials, n= 17501; RR: 0.90; RC 95%: 0.83, 0.97; preterm delivery: 8 trials, n= 13238; RR: 0.76; RC 96%: 0.64; fetal loss/ neonatal deaths: 13 trials, n= 17561; RR: 0.84; RC 95%: 0.71, 0.99. Women assisted by a midwife are also more likely to have a spontaneous birth: 12 trials, n = 16687; RR: 1.05; IC 95%: 1.03, 1.07.
Within the secondary outcomes taken in consideration it appeared that in the model centered on the midwife there are less frequently amniorexi (4 trials, n =3253; RR: 0.80; RC 95%: 0.66, 0.98), episiotomy (14 trials, n= 17674; RR: 0.84; RC 95%: 0.77, 0.92), fetal loss/neonatal deaths before 24+0 weeks (11 trials, n= 15645; RR: 0.81; RC 95%: 0.67, 0.98) and, on the contrary, less recourse of analgesia/anesthesia during labour (7 trials, n= 10499; RR: 1.21; RC 95%: 1.06, 1.37); major average duration of labour (3 trials, n= 3328; average difference in hours: 0.50; RC 95%: 0.27, 0.54) and major probability of being assisted during delivery by a known professionals' (7 trials, n= 6917; RR: 7.04; RC 95%: 4.48, 11.08).
No differences were seen in terms of percentage of C-sections, complete perineum, prenatal recoveries, pre-delivery hemorrhages, inductions, use of oxytocin during delivery, analgesia with opioids, beginning of breastfeeding, low weight at birth, Apgar score after 5 minutes ≤7, neonatal convulsions, recovery in NICU, average duration of recovery.
The two outcomes 'women's satisfaction' and 'cost-effectiveness' of the model centered on the midwife are defined and measured in a different way in the different studies; this does not allow a synthetic esteem of the result.
The study of Wernham and Coll. (17) has on the contrary showed that some perinatal results are less favorable for the group of women assisted by midwives.
Among the 244,047 of pregnancies included in the study, 223,385 (91.5%) were assisted with the midwife led model of care, and 20,662 (8.5%) with the medical led care. The correct odds ratio has shown that the medical led care method was associated to a lower probability of: Apgar score after 5' <7 (OR 0.52; RC up to 95% (RC 95%) 0.43-0.64); intrauterine hypoxia (OR 0.79; RC 95% 0.62-1.02); asphyxia deliveryrelated (OR 0.45; RC 95% 0.32-0.62); neonatal encephalopathy (OR 0.61; RC 95% 0.38-0.97).
The authors concluded that it was not possible to determine if this model was associated with less neonatal deaths; with an odds ratio for medical led care compared with the midwife led model of 0.80 (0.54-1.19) regarding perinatal mortality; 0.86 (0.55-1.34) regarding stillbirth and 0.62 (0.25-1.53) regarding neonatal mortality. Authors were not able to differentiate women belonging to the group of midwife-led model who have somehow benefited from a medical consultation. In order to better understand this study, a description of the delivery path of the New Zealand Health Service is needed. From 1990 the Health System supplies free assistance to maternity offering to take the woman in charge by a midwife, moreover it is possible to decide which professional takes in charge the woman and if needed to require a medical consultation.
Only a minimum part of the population (8.5%) seeks for the private assistance of a gynecologist, a fee-paying service. The population assisted by the physician is with high class origins, elective C-sections for the physician's clientele is around 32.8%, those for the clientele assisted by midwives is 7.4%, as described by Farquhar and McCowan, (18) . Midwives assist women who come from difficult situations, of different ethnic groups, who live in rural and remote areas and the extraction of the data, such as perinatal mortality, NICUs recoveries is not well specified, and some data base might offer false data. The only two trials identified in the selection are secondary studies which come from one same trial which had the aim of verifying the outcomes of the assistance with the caseload midwife care and the standard care.
The randomized controlled trial" by McLachlan and Coll. (19) has examined the past of the women related to the birthing event. It was given a questionnaire by mail after two months from delivery. Caseload women reported a more positive birthing experience, compared to those with the standard care (adjusted odds ratio 1.50, 95% RC 1.22-1.84), moreover they reported of feeling more in control of their bodies during labour, more proud of themselves, less anxious and have more propensity for having another positive experience with pain. Also the study by Forster and Coll. (20) aimed to examine the score of satisfaction of women in the assistance during pregnancy, delivery and puerperium. The assistance given in the caseload compared with that supplied in the standard care was associated to a major degree of satisfaction for the assistance during the pregnancy ( In addition, also the study by Allen et al (21) , proposes to explore if women assigned to caseload model consider their midwife in a different way compared to those women assigned to standard care. This study was led in two academic hospitals in two Australian cities. The caseload model provided prenatal, intrapartum and postnatal assistance by a primary midwife or a "back-up" midwife; taking advantage also of medical consultations as recommended by national guidelines. The standard model included the assistance of a general physician and/or a gynecologist. A total of 1784 women were randomized between December 2008 and May 2011; 871 on caseload model and 877 on the standard model. The reply rate to the survey after six weeks, including the free text replies, was of the 52% (n=901). The interviewed women of both groups have described midwives as educational, competent and kind. The caseload participants have perceived midwives with qualities such as "Empowering" and "Endorfic". The caseload midwifery care attracts, motivates and allows midwives to go beyond the usual assistance. This allows women to feel competent, contained and safe throughout the pregnancy, labour and delivery.
Jepsen and Coll. (22) carried out "A qualitative study of how caseload midwifery is experienced by couples in Denmark". From the point of view of women and their partners, being assisted with caseload meant being recognized and cured as individuals. The partner felt considered, acknowledged and trained to work in team together with the midwife.
Discussion
This review gives an image of reliability of the caseload midwifery care model, even if the studies are affected by heterogeneity of patient care and setting models. In the light of the evidences of the literature, the caseload midwifery care shows to be a reliable and safe organisational/patient care model. The maternal and neonatal outcomes are similar to those seen in standard models, in particular among the primary outcomes, it is noted a low frequency of: regional analgesia (epidural/spinal), operative vaginal delivery (forceps or vacuum), premature delivery, foetal/neonatal deaths. Moreover, the women assisted by a midwife of the caseload have had with a higher frequency a natural birth. It needs nevertheless to suit the model for the local conditions, holding in consideration the customs of assistance, the conditions allowing the implementation of such relief model, engaging all the professionals involved in the editing of lines drives shared. The literature evidences lead in synthesis to underline the potentialities of the therapeutic continuity applied to the assistance in the birth path and place the obstetric as a flywheel for the implementation of this model to the care system. The therapeutic continuity provided by the midwife acts by putting the woman/ couple at the centre, offering containment and making the woman competent on her feelings. For all these reasons, it would be desirable for health care companies to take into account this model of care by starting shared projects.
Conclusions
Going into the national context, the introduction of such an innovative patient care model in the Italian panorama, suggests that the first step is to correctly recruit low-risk pregnant women, in order to enable the midwives to familiarise with the caring during the pregnancy, the delivery and the puerperium. It seems therefore possible to hypothesize a project of implementation of the midwifery-led care model in the birth path. The preliminary work should start with manners, involved operators and provided cures and it might be useful the certificate of assistance during the childbirth which collects all the facts concerning the assistance to the pregnancy and the delivery (32) .
Therefore, while using national guidelines (7) , it would be possible to draft local guidelines, involving all the operators, in order to share at the highest level the selection criterions of the patients and of medical consultancy requests. In order to recruit women it would be useful to use take-over assistance requests which can be found in family counselling centres. The organisation of the caring model is similar to the team care model, which means that a group of midwives (six or seven) takes charge of 35/40 women every year and gives assistance during all the pregnancy, involving also visits at home and during the puerperium.
The preference of the team care model rather than the caseload care model makes the project more attracting for the midwives, who could be overwhelmed by the workload or the dedication required by the caseload care model.
The availability should be of twelve hours; during the diurnal hours of working days the midwife, if not called, is available to practice post-natal visits or administrative works. The same work organization is proposed again the following day. As for the availabilities of the hospitals, when the night work exceeds the six hours, the following day is not considered a working one. The option of training other operators who usually do not work in the team can also be considered; these workers can be asked to make additional return, in order to cover the absences.
The midwives must have a driving license and a car. The kilometres made are payed according to the scheme of liquidation of the healthcare centre. The recruitment for the staff should be voluntary, between those who work there; every midwife presents her demand to cover the vacancy of the team. The selection is made by keeping into consideration the following criterions: the midwife's motivation to work in autonomy, good verbal and written communicative skills, capability to work in a team, knowledge and capacity to operate following the guidelines for the caring of the low-risk pregnancy, delivery and puerperium, ability to practice sutures of simple vaginal lacerations and episiotomies, ability in the management of shoulder dystocia, post-partum haemorrhage and neonatal resuscitation, at least two years of experience in hospitals, in the field of caring of the delivery and the puerperium.
It is considered appropriated to schedule a permanent training for: guidelines updating, ultrasound scanning, telephonic triage, neonatal reanimation and periodic exercise on the main obstetric emergencies (shoulder dystocia, post-partum haemorrhage, and unplanned breech birth).
In order to make the insertion of the new midwifes more suitable, a one-month-period of mentoring is suggested, and a training course for what concerns the patient care during the low-risk pregnancy is also proposed.
A midwife leader or a team coordinator might be envisaged.
The ambulatories used by the team are located in family counselling centres/health houses or in the hospitals of reference.
The women generally should live in the territorial area for which the team is responsible for the patient care. An area of 200kmq with a population of 150.000/200.000 inhabitants can be hypothesized. The numbers can change in relation to the population density.
Eventually, in order to complete the project and measure the health outcomes obtained by this caring model, some performance markers need to be evaluated: number of natural deliveries, number of deliveries accelerated with oxytocin, number of operative vaginal deliveries, number of caesarean sections, number of healthy newborns transferred to neonatology because of complications, number of women with post-partum complications, number of women with post-partum complications during the first day. The collected data should then be discussed during periodic programmed audits in order to monitor the clinic outcomes. The eventual corrective actions should be based on the observations that arise from the audits. Such a project hypothesis, proposed here, requires sharing with the nursing and midwifery management and possibly also with the medical management. The success of the project lies in building rules shared between operators. This should be done in the production of guidelines and/or assistance protocols that indicate the levels of competence of professionals and trace the path of care based on evidence of effectiveness. Performance indicators and critical reviews of data collected and then discussed in dedicated audits will allow corrective action to be taken if necessary.
Limits
It still remains unclear if is better to organize the patient care offered by midwives in team care model or in caseload care model; thus, a further comparison between these two models would be useful. Other researches about the continuity of patient care developed by the midwives (34) (35) (36) , which include the home birth (37) for both the low-risk and the high-risk women, would be appropriate.
Finally the health care managers are often sceptical towards midwifery-led care model, considering the staff as not suitable for the sudden lacks of hospital staff. So they perceive midwifery-led care model as a loss of hospital staff members, thinking that this model is more expensive than the traditional one.
